INTRODUCTION
============

Acute nonarteritic anterior ischemic optic neuropathy (NAION) is the most common optic neuropathy at the elderly population presenting with painless unilateral sudden visual loss \[[@R1]\].

As expected, retinal nerve fiber layer changes may ensue and were previously demonstrated in eyes with acute NAION with various optic coherence tomography (OCT) devices \[[@R2]-[@R4]\]. Despite the fact that macular changes may be a likely contributor to the visual loss macular changes were relatively less studied with spectral domain type OCT \[[@R5]-[@R7]\].

We hereby assessed the macular changes tomographically in 63 eyes of 63 patients with acute NAION who were examined within a month of symptom onset.

SUBJECTS AND METHODS
====================

This study was approved by the Dokuz Eylul University Institutional Review Board (1496-GOA). Medical charts of the 133 patients who received the diagnosis of acute NAION at the Neuro-ophthalmology unit of Dokuz Eylul University were reviewed between January 2008 and July 2014 retrospectively.

The diagnosis was based on the criteria set for the ischemic optic neuropathy decompression trial (presence of visual disturbances, relative afferent pupillary defect, a swollen disc and an appropiate visual field defect.) \[[@R8]\]. Complete blood cell count, erythocyte sedimentation rate and C-reactive protein analysis were obtanined to exclude the arteritic type of anterior ischemic optic neuropathy. Sixtythree eyes of 63 patients within 30 days of symptom onset with available baseline macular OCT scans were included in this study. Patients who had experienced an episode of acute NAİON in the fellow eye were excluded. Besides routine eye examination each fundus was evaluated by indirect ophthalmoscopy, contact lens biomicroscopy and optic coherence tomography. Additional ocular and/or systemic tests were performed to rule out other ocular and systemic diseases where deemed appropiate. Demographic data, coexistent systemic diseases and ocular findings were noted. Macular OCT using a cross type scan was obtained with the spectral domain type optic coherence tomography (Heidelberg Spectralis HRA/OCT) in all eyes. Subretinal fluid detected in the OCT sections was assumed subfoveal if it was just located under the center of the fovea. Subretinal fluid located at other locations was also taken into consideration. Hyperreflective dots were defined as the presence of focal hyperreflective material scattered in outer and inner retinal layers in at least one scan passing through the fovea and the OCT scan harboring the most hyperreflective dots in number was taken into consideration for quantification. Hyperreflective dots were classified on the basis of quantity (Few if less than 10; significantly present if more than 10) (Adapted from Coscas *et al*.) \[[@R9]\]. Two blinded ophthalmologist counted the hyperreflective dots and the mean was taken into account.

The independent and paired t tests were used for statistical analysis and 0.05 was determined as cut of p value.

RESULTS
=======

Sixtythree eyes of 63 patients were included in the study. Thirtynine patients were male and 24, woman. The mean age was 60.82 ± 10.2 years (Range, 42-90 years). The most common comorbidity was hypertension (50.8%). 38.1% of patients had diabetes mellitus and 22.2% of them had both diabetes mellitus and hypertension. The time between visual loss and the presentation varied between 1-30 days (Mean 11.8 days). At the presentation mean-best corrected visual acuity (BCVA) was 1.12±0.86 logMAR (Range 0.00- 3.10) and mean central macular thickness (CMT) was 260.4± 59.9 μm in the study eyes (range 178-435 μm). BCVA in the fellow eyes was 0.29±0.53 logMAR (range 0.00- 3.10) and CMT 225.3±27.5 μm (Range, 155-331 μm). Mean BCVA was poorer and mean CMT was thicker in the study eyes statistically (p=0.000 and p=0.000).

Twenty one study eyes (33.3%) had normal posterior pole, 22 (34.9%) some evidence of subretinal fluid (Six eyes with subretinal fluid in the papillomacular area, five with subfoveal subretinal fluid, five with subfoveal subretinal fluid + subretinal fluid in the papillomacular area, three with subfoveal subretinal fluid + intraretinal fluid + subretinal fluid in the papillomacular area, one with subretinal fluid in papillomacular area + macular RPE atrophy, one with subfoveal subretinal fluid+subretinal fluid in papillomacular area + intraretinal fluid + epiretinal membrane and one with subfoveal subretinal fluid + subretinal fluid in papillomacular area + hard exudates), 10 (15.8%) vitreomacular adhesion, five (7%) age-related macular degeneration related changes, four (6%) epiretinal membrane and one (1%) previous grid laser scars.

On the other hand, 41 of 63 fellow eyes (65%) had normal posterior pole, ten (15.8%) vitreomacular adhesion, seven (10.7%) age-related macular degeneration related changes, three (4%) epiretinal membrane and two (3%) other type of changes. OCT scan passing through the foveola exhibited 10 or more hyperreflective dots in 10 (15%) of the study eyes whereas two of the fellow eyes (3.2%) had 10 or more hyperreflective dots.

Macular findings of the study and fellow eyes with the OCT were summarized in Table **[1](#T1){ref-type="table"}**. Examples of OCT scans demonstrating the various macular changes observed in the study group are seen in Figs. (**[1](#F1){ref-type="fig"}** - **[5](#F5){ref-type="fig"}**).

DISCUSSION
==========

OCT technology particularly the spectral-domain type OCTs expands our knowledge in many retinal and optic nerve diseases \[[@R5]-[@R7], [@R10]\]. Prior to OCT era the only well known macular change was the hard exudate accumulation forming a hemi or full star in eyes with acute acute NAION \[[@R11]-[@R14]\]. Usually hard exudates appear when the optic nerve swelling begins to resolve and therefore they are not present during the period of acute visual loss. In early 1980's Dreyer *et al*. \[[@R11]\] carried out a study in 27 eyes of 27 patients with neuroretinitis and macular star. In only three of them the diagnosis was acute NAION. Miller and Arnold \[[@R14]\] argued that a partial or complete macular star pattern of hard exudates should urge the clinician to seek out for other causes such as neuroretinitis. Recently Galvez-Ruiz \[[@R7]\] described 12 cases of which 11 were diabetic with macular hemistar formation and acute NAION. They argued that the lower frequency of macular hard exudates in association with acute NAION in the scientific literature might be due not only that this was an uncommon condition but also that it could easily be overlooked if a second fundus examination was not performed during the course. In the current study, we could observe macular hard exudates in only one eye as we took into account only the initial examination. It is likely that a longitudinal examination might have revealed more than one case.

Subretinal fluid accumulation in eyes with acute NAION could be noticed only after the incorporation of OCT technology into the ophthalmic practise. Hedges *et al*. \[[@R6]\] looked for the presence of subretinal fluid with the Stratus OCT in the wake of acute NAION. Seventy six patients from two institutions underwent macular OCT examination within four weeks of developing unilateral visual loss. Eight patients (10%) had apparent subretinal fluid extending into the subretinal space. Visual acuity improved in five of these eight patients as the subretinal fluid resolved. Of the 44 patients from one of the two institutions (New England Eye Center), nine had only peripapillary fluid and 19 had both peripapillary and subretinal fluid extending toward but not involving the macula. Thereby the authors argued that some degree of subretinal fluid accumulation seems to occur in more than half of the patients with acute NAION and suggested that subretinal fluid might contribute to some of the visual loss associated with acute NAİON and that resolution of the fluid might account for the visual improvement that often occurred during the course. Tawse *et al*. \[[@R15]\] in their comprehensive review on OCT changes observed in optic nerve diseases suggested that subfoveal subretinal fluid occurred in about 15% of patients with acute NAION and speculated about the source of the subretinal fluid. According to them subretinal fluid did not likely arise directly from the choroid or retinal vessels as fluorescein angiogram did not show any evidence of leakage. There might be a disruption of the glial tissue that comprise the intermediate tissue of Kuhnt similar to what occurs in papilledema. Thereby subretinal fluid likely escapes from the peripapillary choroid into the subretinal space and tracks into the macula. In our study group, some subretinal fluid presence was noted in 34.9% of the eyes.

We previously suggested that one of the reasons to administer intravitreal antiVEGF agents in acute NAION is the presence of subretinal fluid, as anti VEGF agents may theoratically alleviate the subretinal fluid and thereby help the improvement of visual acuity \[[@R16]-[@R18]\]. However, the use of intravitreal anti VEGF's is highly controversial in eyes with a NAİON and Rootman *et al*. \[[@R19]\] found no difference between injection (1,25 mg bevacizumab) and control group regarding the change in visual field, visual acuity and retinal nerve fiber layer thickness. Even two of their 17 treated eyes experienced a second acute NAION episode after the injections.

To the best of our knowledge, presence of hyperreflective dots has not been reported in eyes with acute NAION with the help of OCT. Hyperreflective dots could be the precursor of hard exudates or more commonly believed to be the activated microglial cells \[[@R20]-[@R22]\]. In our study group, OCT scans passing through the foveola exhibited 10 or more hyperreflective dots in 10 (15%) of the study eyes. Further studies may shed a light on the implication of the presence of intraretinal hyperreflective dots in acute NAION.

In light of our study and the literature review, we feel that macular OCT can be a part of the routine neuro-ophthalmological examination of patients with acute NAION not only to show the NAION related changes such as the subretinal fluid accumulation but also to identify many other coexistent macular abnormalities.
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![**(A)** and **(C).** Right Eye, Normal optic disc with normal macula scan. **(B)** and **(D).** Left eye, Swollen optic disc and subfoveal subretinal + intraretinal fluid on the OCT scan.](TOOPHTJ-11-17_F1){#F1}

![**(A)** and **(C).** Right Eye, Swollen optic disc and subfoveal subretinal fluid on the OCT scan. **(B)** and **(D).** Left Eye, Normal optic disc with normal macula scan.](TOOPHTJ-11-17_F2){#F2}

![Left eye, Swollen optic disc and vitreomacular adhesion to the fovea (arrow).](TOOPHTJ-11-17_F3){#F3}

![Left eye, Swollen optic disc and hyperreflective dots (arrows).](TOOPHTJ-11-17_F4){#F4}

![Left eye, Swollen optic disc, subfoveal subretinal fluid extending to the papillomacular area with intraretinal fluid and hyperreflective dots.](TOOPHTJ-11-17_F5){#F5}

###### 

Macular findings of the study and fellow eyes.

  -------------------------------------------------------------------------
                                       Study Eyes   Fellow Eyes   p value
  ------------------------------------ ------------ ------------- ---------
  Normal posterior pole                21 (33.3%)   41 (65%)      0.00\*

  Presence of subretinal fluid         22 (34.9%)   1 (1%)        1.00

  Presence of vitreomacular adhesion   10 (15.8%)   10 (15.8%)    0.00\*

  Other changes                        10 (15.8%)   11 (17%)      0.32

  \*\*Hyperreflective dots\            10 (15.8%)   2 (3.2%)      0.04\*
  (Ten or more numbers)                                           
  -------------------------------------------------------------------------

\*p˂0.05 \*\*Eyes with hyperreflective dots overlap with other OCT findings
